We determined gene signatures for the prediction of LRC, OS and FDM in a cohort of 196 HNSCC patients after postoperative radiochemotherapy. The signatures showed a good prognostic value and were validated by internal cross validation. After validation with an external dataset and in a currently ongoing multicentre prospective trial within the study group, the gene signatures may help to further stratify patients for individualised treatment de-escalation or intensification strategies. 
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OncoRay -Center for Radiation Research in Oncology, Dresden, Germany 1 Novel 3D cell culture models enable cell growth in a more physiological environment than conventional 2D cell cultures. Most importantly, cells need to be embedded in a composition of extracellular matrix proteins similarly present in situ to guarantee conservation of the phenotype. As shown by comparative analyses between 2D, 3D and tumor xenografts, various processes such as signal transduction and DNA repair share great similarity in 3D and in-vivo but not 2D.
Based on our long-standing experience, a large variety of endpoints can be determined and many methods can be conducted in 3D matrix-based cell cultures. While this is sometimes not as easy as in 2D and also requires a bit more financial invest, the generated data reflect cell behavior invivo and thus have a higher clinically relevance. Further, we are able to address specific tumor features in detail. For example, malignant tumors show great genetic/epigenetic and morphological/cell biological heterogeneity. Here, a prime example is the stiffness of a tumor. Although we know that the stiffness greatly varies in different parts of the tumor, the underlying mechanisms and prosurvival consequences on the genetic/epigenetic and morphological/cell biological level are far from being understood. 3D matrix-based cell cultures models can elegantly support our efforts to gain more knowledge in this field. Another important point is the sparing of animal experiments based on our broad knowledge that human (patho)physiology is significantly different from mice (or other species). Many decades of in-vivo research have demonstrated that only a negligible proportion of therapeutic approaches could be translated from rodents to humans. In conclusion, 3D cell cultures are powerful tools to generate more clinically relevant information. A broader implementation of this methodology is likely to underscore our efforts to better understand tumor and normal cell radiation responses and foster identification of most critical cancer targets.
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The response of normal tissues to irradiation is mainly determined by the survival and regenerative potential of the tissue stem cells, and modulated by inflammatory processes, vasculature damage and altered neuronal innervation and fibrosis. Interestingly, transplantation of tissue specific stem cells has been shown to restores tissue homeostasis and prevent late radiation effects. Moreover, the sparing of localized stem cells was predicted to preserve salivary gland function in patients treated for head and neck cancer. Interestingly, mounting evidence indicates that cancer stem cells might contribute to the poor prospects. Recently, we and others have developed methods to culture patient specific organ and tumour stem cell containing organoids (tissue resembling structures). These organoids contain all the tissue/tumor lineages and the tissue/tumor stem cells, as indicated by their secondary organoids self-renewal potential and regeneration/regrowth potential and offer the opportunity to investigate tissue and patient specific assessment of the response of stem cells to (chemo-) radiotherapy. Stem cell survival curves and DNA DSB repair kinetics indicate that the response of organoids to different radiation qualities may differ from tissue to tissue, especially in the low dose regions typically delivered to the normal tissue outside the planning target volume. Therefore, organoids cultures could be used to investigate the mechanism of differences in response of normal and tumour stem cells to irradiation and exploit these for personalized optimisation of (chemo-) radiation treatment and prediction of treatment response.
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